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Terms of Reference for the Feasibility Study on
Flue Gas Desulphurisaticn for
the Kozienice Power Plant

1. Obijective of the Study

considering the importance and necessity of environmental polluticn
control measures in Poland, the feasibility study is designed <o
select the optimum plan of air pollution centrol, (especially SCu
emission contreol) for the Kozienice Power Plant (the plant) which

is an essential'power plant in Poland.

In addition, a seminar in Results of the Study and Operation and
Maintenance of the Plant shall be conducted in Poland during the

study.

IT. Study Organization(s}

Ministry of Industry shall act as a counterpart agency to ihe
Japanese Study team and also as coordinating body in relation with
other governmental and non-governmental organizations of Poland

concerned for the smooth implementation of the Study.

ITI. Scope of Work

The scope of work to be perfomed is summarized with three stages as
follows:

1. 1st Stage

Set up the target level for SOx Emission and apply Desulfurrisati
(DeSox) technology to the plant.

—~
[

(1) Collection and review of data and information mainly as statod
below:
- The present situation of power sector
~ Power development program
- The present situation of air pollution
- The present situation of environmental regulation and
standards including the future plan.

] -+

(2) Set up the target level of SOx emission f{rom the Piant.

By v oL

(3) Study on possibility of application of DesOx technology 10
plant.

- 1y —



jmation on economical comparison among

4) Study of the rough est .
(e S der to select the optimum system to be

several DeSox systems in or
applied to the Plant.

2. 2nd Stadge

conceptual design and implementation plan
Waste Water Treatment system and By~
necessary.

of DeSOx system including
Product Utilization if

(1) Study on conceptual plan

{(2) Study on layout '

(3) Construction plan

(4) Planning of construction schedule

(5) Estimation of construction cost

(6) Planning of operation and maintenance scheme

3. 3rd Stage

Socioceconomic considerable repercussions by introduction of DeSOx
‘system.

(1) Estimation of new tariff (additional energy cost) accompanied

by introduction of DeSOx system.
(2) Benefits form introduction of DeSOx systemn.
(3) Socioeconomic effects by introduction of DeSOx system.

VI. Seminar in Results of the Study and Operation_and Maintenance
the Plant.

In order to transfer the technology of environmehtal'pollution
control on coal-fired thermal power plants a seminar in the
following items shall be conducted.

(1) Methodology and Results of the Study

(2) Operation and Maintenance of DeSOx System
(3) Estimation of Tariff

V. Duration of the Study

The period of the study shall be tentatively eight (8) months. The
proposed study schedule is as shown in Appendix.



VI.'Report_

The"following study reports in English shall be submitted to
Ministry of Industry according to the tentative study schedule in
Appendix.

1. Inception Report
2. Interim Report

3. Draft Final Report
4. Final Report.

VII. Undertaking of the Government of Poland

1. In order to facilitate a smooth and efficient conduct of the
Study the Government of Poland shall take necessary measures:

() To secure the safety of the Japanese Study team.

(2) To permit the members of the Japanese Study team to enter,
leave and sojourn in Poland in connection with their reassignment
therein and exempt them from alien registration requirement and
consular fees.

(3) To exempt the Japanese Study team from taxes, duties and any
other charges on equipment, machinery and other materials brought
into and out of Poland for the conduct of the Study.

(4) To exempt the Japanese Study team from income tax and charges
of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Japanese Study team for their
services in connection with the implementation of the Study.

(5) To provide necessary facilities of the Japanese Study team for
remittance as well as utilization of the funds introduced in Poland
from Japan in connection with the implementation of the Study.

(6) To secure permission for entry into private properties
restricted areas for the conduct of the Study.

(7) To secure permission for the Study to take all data, documents
and necessary materials related to the Study out of Poland to

Japan.

(8).To provide medical services as needed. Its expenses will be
chargeable to the members of the Japanese Study team.

(9) To arrange customs clearance, handling, storage and custody of

equipment, machine, instruments, tools and other articles to be
brought into Poland for implementation of the Study.



2. Government of Poland shall bear claims, if any arises against
member(s) of the Japanese Study team resulting from occurring in
the course at or otherwise connected with the discharge of their
duties in the. implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the part of

the member of the Japanese Study team.

— 23—



HHOR 321040 EA
RMOR UL O3

1dodoy . jd0day Teury q3esg 7J0doY wraajuy qJodoy uotjdadsu]
Teurssy v v
W 3J10d93y ‘¢
| — Jreuiluwag "y
s9100}33 u_se.couuo_uom
3dvasg pag ‘g
e e ] ueld- uotjejudva U]
udrsag jenjdosuol)
98e3g5 pugzg ‘g
uorsstug
Jo T9a27 q09aej oYy dn jag
J A3ojouyad]
Jo uoyjeariddy jo Apnig
M | B3e( JO UOT3IDT10Y)
83uq98 1ST 1
6 8 L S v £ Z 1
SYjuow

XIaNAaav

d9Nn0¢3IT HIS

S .~ =



&t 2

K — 53 v KO E 4 FE W

| FE HE 2y 6id 0% B (19894¢)
BAL BRRFOEM | & E BB (%)
ALTIC SEA =7 - = W AR |REBHR
V & alx » Hard coal {17,723 MW 55.4 54.6
3 Zarnowiec 7 / ' Brovncoal| 9,103 MW 28.4 36.9
Q100ixd) 2 ynia - . 7 ) 2,005 MW 6.3 2.6
: A Rl R 4 ——— " s .
A ‘G,dar;sk / — e . d at 28,831 MW 90.1 a4.1
; ,. "’_\{Zydouo V 8 % B 3,168 MW 9.9 5.9
n:' . & i 31,999 Mw| 100 100 |
A N _ (145.5 TWh)
£ - ? & =)
A © ) & 1. BROVHYRME
S in A - Hard coal : 4,375 kcal/kg (18,310 kJ/kg)
EAST GERMANY /: - Brown coal : 1,935 kecal/kg ( 8,100 ki/ke)
T ’ | 2. KOREFOTLIRLH
Dolna Odra _ N/ Torui Grebocin | R E: 33.1 % GREE) (FiAK: 7.28 %)
(200:4¥x8) 7 Bydgoszcz l -MBEGR 1 824 %
% Berlin Wloctavek . w"e /
Y Poznan O Patnéy "/Zlgran' (250MVe, 14TTHWth)
a
(2004Vx8) P ruszkés %/ ¥ Warsav
‘ Konin | W gjekierki
A O G (622MVe, Z326MVth)
Dychéw Oo}:? Adamov LOdzé/ v (ilOWe,BBOHUth)
. 4) - ,':/‘,/"," .
. _ (/’//_‘/_{,/
. , \
Turdy Wil O Bemhatée T OWGSINND UL ]
oy [ D000 o7 (T, ) (ssouen . N 0 KHRE (@1 )
e . ._J' ) (\ Ky :,// . ‘s’ s A
ot ) P B lachownia-" | 9 : a
P : a ow?_}-'?:i T Cest A _ i A KAFERT
[Orole]} Sl KA T - 7
Jpole L ‘:_:‘,/'/\ (% T TEEHGF
\"\__\(360wa6))§2-’.¢.§??-_"@. . Katovice. 2 Polaniec ) /-"d
D fen 8 S Y / % [J: SEOBHILERS
il e B 0 17 Krakéu-Leg o :
¢ Rybnik.." # J avorzno I /D‘f’,' (460MWe, 145THWth) -'/
(Ii::::ﬁuﬁ]bi__————_m;)()k (2004¥x8) \ ",'_‘(ZQ(_}M]_XB) =" Skavina o ’%_./
m AN ” ~ .
: f\\/ o ,-’,’ Porgbka- Zar Romov . /
- W 7 (125H0%4) U. S. S. R.
. . . ) '\?_.fy‘_. .{,p\‘_: L ‘: N r\-_ﬁ.. —— ~ 'b \-.
CZECHOSLOVAKIA ) -/ \  Solina
- . (1320)



1.

2.1t

EHT70—- m%%ﬂ

AN BRKH gls

Raw®
53.7 (31.4%) 79.5 (50.4%) 22| =
R Siel s
HEARTEHRE wl —
{gé o]
8 136.9 (86.9%) uﬂ ~
——— 25
ERREEHEET =

145.5 (92.3%)

/\/

HERBENE
157.6 (100%)

) ,

R

RS

N2 AR 9.4 (6.0%)

A =E
ERLES (GWh]
19854 19884 19894
[ %1 BRZEEHES 137,708 144,340 145,488
HERKNHEER (124,997) (131,733) (133,151)
BERKNHRER (3,894) (4,200) (8,773)
BFRARE (8,817) (8,407) (8,564)
i A 5,456 12,456 12,059
3 th 7,568 7,980 10,268
FTRERNEE O A4l 25,646 27,492 26,291
[ 5] EFEREDEET 109,949 121,324 120,813

3. EARHE ¥ 3
loa™M@wW] 0 T 1980
—-—-— 1988
25 ——— 1989
\ . .4- . —
= = - - --n‘;\ //
S
. '
20 {e— REN N /7
\ a—
N = A ——
~ -
hY F
\\ \\ ” r
I e
15 T~
~ N I N
10
5
0
1B 2B 3 4B 5B 6A 7B 8K 98 108 115 12A8
4 EEAREBICB I BEEEE
19804 19854 19884 19894
A B [F b+ >] 58,986 60,411 57,988 56,954
B K [FF ~] 33,686 55,836 70,501 70,468
A [(Fr ] 990 508 489 455
# A [EANm3] 28 28 17 10

- 27~28 —




LINIE 750 kY
Isnisince —
w budcuie

cxAsawD 220KV
oisctiece e 110 kY

STACJE
rordrieices @
w budowne
ELEKTROWNIE
ciepine
woddng

drows
TRANSFORMATORY

— " i ——

® o
Q@ o
..
m e
@)

ADO711OKV - 400/110 kY

220KV - 110KV

Skaia 1:1 500 000 -
coe @ ®

400/220/110 KV 220/8R

1220/ 110 WV _ L

100km th

e w\‘_‘.*[ — »,[ . ,uf s
. - ?, L -/
i i 5, i

 ELEKTROENE

v
STAN NA STYCZEN 19

I BALAL 34T .

BH-4






MEABLSUFILETE - BERILLD BH-5
19904 2 B12B =BT & hic
KRELRLcMT S TiEHY)
- _ : DIRECTIVE
OF THE  MINISTER OF - ENVIRONMENTAL PROTECTION, NATURAL
RESOURCES AND FORESTRY

T OFf THE 12 FEBRUARY 1920 .
ON- THE PROTECTION GF AIR AGAINST POLLUTION

Basing on art. 29 of the Legal Act of 31 January 1980 on the
Protection and Formation of Enveronment (Dz.U. Nr 3, poz. b&.z
1983 r., poz 201, 2z 1987r., Nr 335, poz. 1B0O oraz z 1989 r. Nr
26, poz, 1372 i Nr 35, poz. 192) the following is being
‘ordereds ‘

§ 1.1 Admissible concentration levels of air polluting
substances are established separately for aeras of special
. protection and for other areas.

2.Areas of special protection include health resorts, health
resort protection areas, national parks, nature reserves, and

landscape parks.’

B 2.1. Annex no. 1 specifies admissible concentration’ values
- of air polluting substances in areas of special protection
and in other areas. '

2. Admissible concentration values of air polluting
substances specified in annex no. 1 do not refer to areas
'"occupxed by organizational units conducting: economic

activities causing air pollution.

3. Regulations an highest admissible concentration and
1nten51ty values of health—hazardous factors at work stations
are 1n fcrce in areas mentioned in passage no.Z2

’§ 3.1l Dec151cns determining the kinds and amounts of air
' pollutxng substances allowed to be.emitted to the atmosphere,
further referred to as adm1551ble emission decisions® are
issued by VdYevndship—Ievel local state administration
"authnrxtles, ‘and they are valid for a specified perind of
tlme.: In crder to obtain such a decision an organizational

unit is oblxged to present a documentatlon including =

1) a descr;pt;on of applied technolugy, 2) a characteristic
of each em1sszon scurca, 3) a specification of annual
‘warktxme of the organ:zatxonal unit, separate for each source
iof emxssxon,'4) a spec1f1cat10n of the kinds and amounts of
“dist and gas pollutants emitted by each source in tans per

fyear, in’ kxlograms per hcur ( mean values ), in grams per
second, and in kilograms per unit of production, o) a
specification of purification appliances and their
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effectivness, &) a specification ot tne conditions 11 wihich
pollutants are/will be emittea into the atmaspheare, 7
the existing state of air pollution and
the state predicted a&assuming economical activity 'oF <the
prganizational unit, "8) specification of duratzan, range and
levels of maximal concentrations of emitted substances, 7)

conditions of pollutants propagation in the atmosphere 10)
reducing air pollution

in<ormaticns aboul

plans concerning actions aimed at
caused by the activity of the organizational unit.

2. A decision on admissible emission specifies the kinds ‘and
amounts of substances allowed to be emitted jointly. by . all

emission sources and by each separate source. It "also

specifies the terms on which the substances can be emitted.

3. A decision on admissible emission can include obligations

imposed on the organizational unit deriving +From. the

rMecessity of air protection.

4, Obligations mentioned in passage no.3 can be . imposed by
means of a separate decision even after a decision on
admissible emission has been issued.

-~

dioxide, Nitrogen diaxide and part1cu1ates produced during
the process of fuel combustion for energy generation.

é 4.1. Annex no.2 specifies the admissible emission of Carbon

2. In order . to adhere to the requiremént of - = 5, the
voivodship—level local state administration authority lays
down lower admissible emission values than thase given in

annex no 2.

& 5. The admissible emission level of pollutants released
into the air determined by the admissible emission decision
cannot cause overstepping concentrations set up for specially
protected areas and other areas , mentiaoned in = 1. '

§ 6.1. Organizational units releasing into' the air  mbre
‘than 1200 kg of -3ulphur dioxide or 800 kg of partlculates per
hour from one emission source are 'oblxged to constant
monitoring of the amount of those substances emitted 1nt03the

air.

2. Organizational units capable of releasing into the

air more than 100 Kg of Sulphur dioxide or over 100 kg of
particulates per hour are obliged to measure the amounts 16%
those substances released into the air’ tw1ce a year,'at time
limits agreed upon with the voivaodship- Level_ lncal state
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adminiscraticon .

3.Units mentiocnea in passages no.l and nNna.2 are obliged to
evaluate the evfectiveness of posessed protectiaon appliancés
at least once every two years.

4. With regard to measurments carried cut by organizational

units, voivedship-level lacal staze administration

authorities

1) determine the kinds of substances subject to measurmencs,
as well as detailed measurment conditions,

2) control the correctness of measurments and ,if necessary,
carry out ceontrol measurments an their own.

é 7. "'Regulations ccncerning organizational units apply
respectively to natural persons conducting economic actiwvity.

§ 8 The term "voivodsnip—level local state administration
authority", used in the directive,; should be interpreted as a
voivodship—ievel local state administration authority  Ain

charge ofA environmental protection issues.

& 9. Cases instituted and not concluded by an ultimate
decision by the day the directive comes into Fforce @dshalil
bed investigated in accordance with the directive.

é 10. The directive of the Council of HMinisters 1issued

September 30th, 1980, concerning atmospheric air protection,

is no longer valid.

éll.;The directive takes effect 14 days after announcement.
The. Minister of Environmental

Prdﬁection, Natural Resources
and Farestry
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— as an aerosoi

iten .

iten 6. — in suspended dust

[ten 7. - in suspended dust

[tem 8. - compounds as NOL in suspended dusz

ltem 14. - oidation number: +5:i in suspended dust

Item 15. — compounds as HCN ’

[tem 21. — as asum of fiuorine and water-solubie rluorides

item  24. — as a sum oOr cadm:un and its compounds in suspended. dusz
jrem 26. ~ as an aerosol a
Iten 27. - as a gas and an aerosol

{tem 28. - in suspended cust
29. — in suspended dust; compounds as Cu

Item

[tem 30. — in suspended dust

Item 33. - as asum of lead and its compounds insuspended dust-and ir
aerosol '

ftem 385. - ac a sum of mercury in gas phase and in suspended dust

[tem 43. - in suspended dust ' A

: admissible falloutr of air polluting substances

—— it an

Kind of poluzanz

H :'Sgeqialif_prqucﬁeaf
: et areas_____..___._.
: 10 mg/m2xyear : 10 mg/n2kyear

1. Qadmiﬁm#
100 ngs/m2xyear ‘100 ng/a2xyear

e gm SE . mp B La w=m aa

TR pa PR Ly mm L. am

2. Leadx

3. Total dust 200 g/n2%xyear 40 g/m2kxyear
Item 1. = as asun of cadmiun and its_;;mpo;ngg ———————— CUTTEETETEEY
itenm 2. — as asum of lead and its compounds
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d.* — as a sum of nitrogen monoxide and nitrogen dioxide
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